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Abstract of WO20041 12115 

A remover liquid for removing an antireflective film and a buried material containing silicon is disclosed 
which contains at least one material selected from the group consisting of organic acids and organic 
solvents, and a hydrogen fluoride (HF). Also disclosed is a method for removing an antireflective film 
and/or a buried material containing silicon using such a remover liquid. 
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( 5? ) Abstract: A remover liquid for removing an antireflective film and a buried materia] containing silicon is disclosed which 
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mfmf 

&^$x\ mmunthx ai feav^t ai &&Kt*%m\ mmmmmth.x si02 si 
z&m-tz M/si02 &mmmn^<D*mftir/<4xtf*>bimft£fox2fco 
io xv^oM^(c#5sa^«^«i-5fc*, mmmthxt&mmm^ cu & 

&J3v>£ Cu/low-k #jre»*&#M3&£;h/0>5. 

Ai/si02 ^mmnmrnx^ mxi-^^-^MLx^^m^m^w^-r^m 
w% si02 mt£t°ommm^mxMft&&^k\z£mi$£tiz> 0 tfrsra S102 in&t* 

^^©^^SfeJA^^-rSo Cu/low-k #MIB^5t-C«s YyJ^y^z/^z&Y), 
£T low-k llle:?f (hu>W^(tfT^-^)^PIL, WtolHS^^IPOft^gB 
20 «l*m%&fc»*iBS#^ 
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• 2 

Ai/sio 2 ^mmmw^xn, wMntzw^jv^y^^^r^^ji^^^ 

m<omMy^7V^ht€.^yX^\z^}Tyiy^^nob, low-k Sli^-v^x. 

7Xv7r>^, He ^^<D^^^^^V^fcTs/^^^j;t^ He/zRIf ft^I^ 
•ff^fyX^, hL<\-mm%^ AsX low-k M^^-^^^^^V^ c i;5}^:^^7v ^ ^^ 

Lxh, m^^u^t-<x^i-^tnmu\ 
zbK, v?*-?<Dm&-b iow-k m\mLxm^^u^m^\mm^tmiviift£ 

low-k ^^©^V^SrW^S^s^s^V'^tLTLSvv **OtttNtfe^*J0 

low-k ii^UT^y=i^tfS»a^^5H^WK:ife*Ttfe6*ofc 0 
20 srg-tp low-k Ki*#i-»Raa^v^ isy*>&$&Mib&^*ifr%:tfy\m%m 

25 3§wp« 

5o 
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10 OM^ElKo 

t>*t>t&KF<DM&ifiO. 001~10mass%T*?)IIlfc|BifeO|^*^ o 

l»*tt^$6)ti:*Srt^,HF:#»i6:7K©S4JtidS0. 001~5mass%:2~99. 998 
15 mass%:0. 001~97. 999mass%T*fe5^1fc|B^©^*^ 0 

8^*^$bl21*^*,HF:^r*l*^:*Ol:*Jfc*SO. 01~10mass%:40~99. 9 
8raass% : 0. 01~50mass%T?^®l JCfaft<P&*?Ko 

8. HFfc**»*5J: 't^«^J:!J3l«ii^*<i:t> 1 Sfc£e>i£*£^ HF:^" 
20 *»feJ:rf#BMffi^Wiltftl^^*<^ l«:*©S*Jto&S0. 001~10mass%:60 

~99. 998mass%:0. 001~30mass%T'fo5^1(£fB*4<£|&£:f&o 

9. HF ; T>^~TRX?TVsfrbtem£m\ttlZ>'J>te< th 1« ; £*lfc&l£fr»* 

25 tia:7K©S*Jt^0. 001~10mass%:0. 001~30mass% : 10~99. 998mass%: 
0~50mass%Tfc5^4^fE$c<2 

10. HFC^bzk*), WTO«D51fm5 / >^<i:^ 1 a*5J:tf 
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m\tfo&pf£<tk 1 ^:*>$:K*Hfc& s 25 ^±^Jt^7 0 oh^W^:75/^ 
^»^<£>fifiJt;^0. 001~10mass%: 25—99. 898mass%:0. 001—30 
mass%:0~10mass%:0~50mass%:0~70mass%(lIU — 2$$ s 25 £Ui<£> 

5 S^ffittO. 1-74. 998mass%-efcS)-efcS^l}e:fB<fe©|^^o 

11. HFt, Gwm&£xmwm&>'}>te<k& 1 sb^T^-T^tm 
^<%Me<«> i a, tk, m. Fi—m& 25 « j^st^^M*^ ?ym^^ 

^b^^>^<^lO^^,HF:^»^J;^W^0^7i<^ 1 3t:T^ 

=Tfc«fctfT^O'>ft<£% 1 K-^-Hfetf 25 ^©ffi^T^K^SBK: 

10 7-/^-a^^b^CDfi*J;b^0. 05— 10mass%:30— 99. 78mass%:0. 05-20 
mass% : 0. 02~30mass% : 0— 10mass% : 0— 50mass% : 0— 70mass% ({& U K"t" 

f£;h^>fc<fct>l«©£t1-4f*0. 1-69. 88mass%-T?ife5)-t?fc5^4tC|Bii©|^5fe?K„ 

12. ^T^(l)-(10)O^-f^(Di|a^^-rWl^|B^(D^*^: 

15 (l)HF:Rift:7K=0. 01— 5mass%:65— 99. 98mass%:0. 01— 30mass%; 

(2) HF:-fy7 P ntWT/V='— /V:tK=0. 1— 10mass%:60— 99. 85mass%:0. 05—3 
0mass% ; 

(3) HF:^:^of;l'7>'V3- /U:;jc=0. 05— 10mass%:l— 98. 93raass%:l— 
98. 93mass%:0. 02— 30mass%; 

20 (4)HF:^y— /lx^y^ntV^T^— /V:tK=0. 1— 10mass%:l~98. 
85mass%:l— 98. 85raass%:0. 05— 30mass%; 

(5) HF:l,2-^h^>^>:7lc=0. l-10mass%: 60—99. 85mass%:0. 05—30 
mass% ; 

(6) HF:KM^^:tR = 0. 1— 10mass%:60— 99. 85mass%:0. 05— 30mass%; 
25 (7)HF:l,4-v ? ^f-^:7K=0. l~10mass% : 60-99. 85mass%:0. 05-30 

mass% ; 

(8)HF:^^7°ntV^:7K = 0. 1— 10mass% : 60— 99. 85mass%:0. 05—30 
mass% ; 
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(9) HF:^^^/V*yifc:*-0. 001~5mass%:65~99. 998mass%:0. 001~30 

(10) hf:m-^w>£»@^^^ 1 a: 

7k=l~10mass%:60~99. 85mass%:0. 05~30mass% o 
5 13. HF: (aKP)T^^V^y = — 7V*yT/V^3i— ^Vg^SiUtCaKyjT/V 

fiiit^O. 50~5mass%:85. 00~99. 30mass%:0. 20~10mass%T*fcS 
10 Kit 1**3 it^/*fettSt*/tW:^0 f fclE*c<2 

15. sMi»±m*3j;t>*afe^W(Di^*i^-c^si-^tu^, is&xk %%®5±m 
15 Rtf/xt^^tt^otoaifta**!-^ iow-k mK.mn$}K?*-v* J *zj£^ 

1 6 . low-k m^mW&O \z.^^y^xfi.\ ^ti)K MWtft low-k j^Sr^^^^L 
ft v ^tift tf/x t±mmtii%k <D low-k «w>JtfS«*as3fcft«j^flsUj:v^i-T?&« 
^14^f24fe^ifeo 

20 1 7 . ay^^ifciS .tt^/^tt^X^cr-fe^lC i^y^- v^ttfd low-k Bt 

18. 7 7XvyDt7|Cj;5^-^^fltfc low-k m*mVTfctt®5Jkm&£tf/X 
»SiWi**tSr»*'t-55Cl4fc©||fc©*ife D 

19. yy^^-o-^Dir^tD^^Euy^-^o^^fev^TS^Kjii^t) 5 / 
fg&tf**) -e»**D!a&i-53fii4K:iaift©*feo 
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21. m2o\m^om£mm*tt%m%mi,tcm£fommfcttu ^w^^ 
yyit7m(HF)(DMm^mm^x s iow-k m^y^^s!^^^ 

HF-f&MfcU mat^y^^m HF N (HF)n t H^fi^tB-f-^fc,];^ low- 
It mt^^=i^iWkj«fc^L-c, ^y=»>-^^-r5^^i5Ji:j^*5i t>**i&& %-tt*m 
yimmis-tzhvvhZo 7yik*mm<Dmm&s ^mmx^^mm-mom^ 

w^xp^mmomm-is itmmm e r)twt&-MM®ix>hz> 0 m^mm^ommt 

20 5o i-^^-b, ctib^fiSjitt g B^phy^^ic p k sh ^/Jn$v \ 

S E^nhy^jSH + SH SH 2 + + S 2 " (SH;MttM) 
g S 5/^ JSR ; P K SH = [SH 2 + MS 2 -]/[SH] 2 

T?±7*-WLA n m, Mayer-Gutmann tmf£UtTt±7'fi—&<DRg s -ft£t>% 
&m<DMxWttLX<DR8[X*$>Z. n-^i^fc^Lfc(C 2 F s ) 3 PO <D 31 P-NMR it 
25 ^yYm: 0 it, l^-^norc^cf.^QF^PO-SbCls^© 31 P-NMR ik^s7Y 
m& 100 iLfct^ hUmm^m^Ltc(C 2 F 5 \PO (D 31 P-NMR -fk^^Mit^ A N i 
iSo A N =100 5 (*&&)/[ 5 (l,2-^nn^i/c|3©(c 2 F 5 )3PO-SbC] 5 ) - 5 (n-^^-yrp 
(C^^Lfc(C 2 F 5 ) 3 PO)]"CfeS 0 
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K^Hfc D n m Gutmann &WiMLtzF1—&V>R&, 1^;b^f£to/W*&Si: 

fo-fz>m<D^i/?^ kcai mor 1 (Drntixm^mmoBftit* D N t-tz> 0 D N =- 

A H(SbCl 5 )/kcal mol -1 ~Cfo% 0 

A N (HOH)=54.8, A N (CH 3 OH)=41.3, A N (C 2 H 5 OH)=37.1, A N (C 3 H 7 OH)=33.5 T/V^ 

10 I ^(Inductive Effect)te*tC 7K^-OH <D H <Dm^^i«K&9m-?g: 
^f4^il<^oTVN5/c*-efc5i:#^::^^-t;^ 0 C 4 H 9 OH (D A N <«^&&V^ 
33.5 £TF<£> 33.5 ^5fiVMjt-efc2)^i:^^||ijt;^§ 0 -©£5^ K^HBt Ttirffi— 

(HF) n ^nHF (1) 
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HF & H + + F' (2) 
HF + F-^HFjf (3) 

%im%.T$mmmm^xix TkMumnmm^^tc®, mmM^a^ 

^(Omm-t/\^\ Z(D±, (HF) n , HF &fcmffi*hoT^t£^(DX\ (HF) n> HF (D^W. 

t) % ^s^^g HF ^<3l£i-5 0 F-«'>U Wii^ HF2-tf>|§ 

10 £1-54»fr<ft5 e 

££>^ ^^^^W^©*^^ Jfctfclfts Jtf§««ifbW £ r^20M« 

g B7°nhy^;SH + SH <=> SH 2 + + S 2 " (SH;Mt4^) (A) 
15 g E;/tzM^-e££fc SH 2 + ^fel&,1&£tu3 H^^^fbTR^^i^^i:^ H + 1, (HF)„, 
HF WcioT^y^^^i^t^jit^^^ ^ 

zt-svm^wtteiftfmfbtiz, ¥#(A)o^-e^ N mm sh ^t^t# 

SH 2 + TfcSo SH 2 + J;5t>3av^ttv^nt>^S¥ISflLT SH 2 + O&^Tk^Mt^frl 

20 So sh 2 + <ommM{z.<Di&&, Rm%&m&£T*M#>T&wtt)KttLx<D h+z^x.^, 
\z.&mti%mfift'i^tz.)b, mm sh « sh 2 + mn^mmm$m\^^x h + & 
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mmM^\z^v) s hf tfrniNumnistc hf ^mHF) n tKXoxm^ma/]j^y 

H + *sj;t>*(HF) n k^^xmntt) \^v^>^^i-^Mm±m^xxim^^u^ 
&£i-z>$)m^<t£z> B z<D£?tmmnmmmn.<, T*±7*-m±^^<D& 

#V\ ^OTK^-^tP^^, ¥$j(l)kfc&«<9, HF tmilQU &W£k*<D®m& 
Wfrbh H+^tkl-Z^kKkV, H%mi}VtZ>o mMLtc H + 1 HF *3<tmHF) n bKZ.-o 

15 tl% 0 

m*myvh^m?yvb^$mxn, msmhK«wmz)tiM^moxv^ 0 hf t 

fes Wftff^lilg!), HF 2 ^S^^-f 5„ U5»U a-Vf-lstm HF, (HF) n £ 
Wdfflttl/C&Cfc H%3I<» n£*l,Sfc«>, 3L*,^?n HF, (HF) n £ H + ©RJES 

n^i-^t^x%^ 0 momimmi-ttm^^m^irmmt^^mm^ 0 
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Wl^WMOftl), JfctfcBk JttBMUftWSl^ £ r<20) ^/nhyft* 
#DLfc H + 1 HF &J;tKHF) n i^J:oTS^Wi::^y=>'i£r&^ri-5SI*B&ihlfi;43J:tJ« 

SmthX HFftm>U 4K&&rz<WQ,k HF *3J;i; H + £3g££i£T, low-k 

*i-5 0 skfcu *=F©2k^s^tp»^ri, th^^m^^^v^-a-c £ r^2o)tii?nf ^, 
20 K^H^trr*^*HR£^1-5fc©#M£U \ 

g B^nby^gJfc©»*U^|5Htt 2-30, «t!90*U<H: 2-23, <Krtc^L<tt 
14-23 "CfctK COfSK^te, MttaSft^#<-^*h*. 

^Hft©#*U*KHtt:, Mtt^a^ttiiS- 2-50, $f*U<« 18-50, «tt)»*L 
<« 20-37 T?*>9s «ttj^nh^^ynbl^rc» % iI3t 2-25, &£L<« 10- 
25 20, «t90*L<tt 14-18 -efeS 0 

T^^H&©#*Ll^$£BI^ Mtti&KTKHl^ 32-130, £?£lXte 33-106, 
*L<fi 33-55 tl'tt^nb^^nh^^Tital^ 2-20, #£L< 

(1 2-13, i9&*L<tt 8-11 ffcSo 
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VlSft, AV^%W.s XTVA'Wt. ^npftgS, hV 

^ongti, S^Vtf-nOTt hy^/l^pg^ a-^noffig^ 0-^ 

Sfe^©^V^Sfe;-^a>ife N ^/V^/V^ -vW^S^ S'a.^SK =»'^SK T 

v^v^ y>=^ je^tts y^m^^y^^v^Pif £>fr5o -ttb'f t^tK 
m<DB£ffl.x°tmvtcht, wkxyy^-rz^bK^, $^-t£b<D&mmmzm^ 

15 ^*y— /K i-/^/vt/v=j— ;k l— 7^;*//— l-K^fr/— /K y^y^T/v^— /K 

20 yfn\f;v^.— =tjv, ^ix^ya— ^v^y^/i^— tvk ^uyfy^—s^M 
=c^-;v^.—t^, v^uyjfy^— /u*y^ntf^3i«— tvk i^^^y^— /V*/ 
s *M)Ff t 3~fl'X>- 7vv> yy^yyify^—^yy^j^—T^s yy^vytfy*— 

25 /WEvta^vVcc— 7VK by^u^y=— yi^E-Zi/PtVl'^'-TVK hy^W/^y^ 

y=r— /l^E-y^atr/i/ac— tvk r/Ptv^y^— /wE-y^y^ntr/wa:— tvk ^Ptv 



WO 2004/112115 PCT/JP2004/008411 

• 12 

tv^ry^— /v^yyTVi^— 7vk ^pfcV^yn— /t^y^5vv:n— tvk 

p tVy^y n — /v^ey y°P 7^;v, i/y'p tv^y 3 — /WE-y^fyy 0 p tvi^— T 

,k hyyptvv^y^— /v^yy^vv^— x/k ^i/y^y^— /v^/Ty/v^— 7vk 

^w^y=i>-7V^-y 2-^7Vv~^>yV3i--7vK i/oi^ix^y=i— /i^y 
^^31— ^/iy&t>^^i'^yp~/^y^v^v:x— Tvv&ir <d (Ttfy ) t^i/>- 

-;k y°pfcv^y*y=^,K 2, s-^^v^-zv^t^^y-fey^^o/Ky^---;^; 
li:/ph^^t£^$^&3Jti!^ 

15 ^yph^tM^pb^lg-efeSib^ll^TS^To N.N-^y^v^w^K, 

i,i,3,3-rh?W/n<f5f , N-y^/v-a-t'pyFv^ N-^vi^-trpyHv^ N-y 0 pt o 

;v-2-fc°pyK>\ N-tKP^^y^^-^pyKi/s N-tKP^v-3:^-2-t:°pyHVs 

1, 3-^^w2—f5i?vyv ; y>- N 1, s-v'xf^-y^yy^y^, 1, 3-^yy 9 

20 PtVv-2--f^Vy> ? y^(DT^KP; 

^pb^tt^yph^li-efcST-feb^, T-t^vTirb^, y^^/Wrb:-^ y 
IS; 

m?vh>'m&vbyMm-ehz>7±h~hv^ yutt-bv^, y^p-hy^, -ry 

25 y^P^hy/K^yy^hy/^o-by/Mig; 

Sly'ph^ti^^Pb^lT^S^/VAT^xtK, TirhT/VxtK, y°Pt 0 ^>T;v 

i^yDf>-ft^yph^li-efe§^^/^-7"/v, ^yy'Ptvv^-x/Vs 
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^yn—^^^/vniw-^/v^ xhy^^uv^y^— tVK 7Ky^^-l/>- 

io ^y^-/^v ? 7^/^-7 L y^t>>y7°otv^y=t— /l^y^Acc— tvv^o (#y ) r 

^i/^ya~/v^yy^,i^— x/VTirx— h xf-vy^3-/i/^;xf;i/x-7 
15 W^y=-A^T/V^VT-fex-b^; 

ntVK ffclfc/^vK BH&f V^vK ti&O^-JK B¥S^F.*>/K 7°nt°^-v^^ 
A\ 7 0 at°^^^^/v N 7 p dtr^-^S^/i3trA N ^of^Sg^yyntr/u, 
Ifc/^vK ^nt°ty^y7*f/v, ^Dt°t^yf;v, ynfc^v^d^K gg 

SSBK^/K SSBK^/K -fy@&^y?vK -<yglK^/K -fy»ifc/ptr/K 

ig^yy-ntf/K >fygfflfc/9VK ^ymm^y^^K ^yga&^^vK 

$k>7K ^iim^K ^hi^/k *»>fy7*pbr/K ^j^y 

f/K ^m^yy^K ^^^/k -rytm^^vK ^y^ 

^-W^K ^tn^>f^, -ry^i^v/K ^ynys^^K #y°n^ 

a^/K ^n^flfc/ntf/K */o>iWn^v, *^ny|fe/f>i/, iJ-fm/f&iy 

t*5vk j&yovs^^/K #ynv^3->yK j&yU/ufc^/K ^yy^i^^vK 
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^yU^^y^vK j&^H&^s^k jtWSW&f-As^ Jrfpym^^s ^yy> 

^yfvK *?#y%k^*i/;v, j^sti&f-A', yt-y^m^K /t^ntVl/, / 
•7 v -y^yyy > nfcVK y7-ygb>^vK /7->iKyy*^yK y^gpo-^K yy-vife 
5 ^r->;K ^xis&jtf-JK x#^I^vk 7 ! %y&7n\?A'^ 'fjjyf&jyy&t'/K 

xtf^&T^vK T^^Sfe-Yyy^vK 'f^m^O^/K ¥%>Wtr^/fl'> 
Sb<?vK Fy^i^^/K Fx^^r/P^K F^^-fy yntyv, F^7>W 
TvK Fy#>^y:/7VK Fx^v^y^vK Fy^i^vvK y<7y/v$b^ 

io ?y/v^fy:/9vK y^y/v^yfvK yyy/v^-^vvK r^y/v^y^vw T?y>v 
K^/v, ryy^yptf/K Tyy^-fyyptVK ryy/vw^/K T^y^v^y 
y*?vK Tyy/i^-o^/K r^lHw^ s^y^eyy^VK s^ftte^^vK 
^!>$eE-y^/K v-^yi^^vK ^y^^yy°ntyv % ^^yy'Ptf/K «> a 
y^eyy^/K S^yBfci^y^/K ^y^yy^VK =*'^S&Wvi\ =^yiee-y 

15 ^5vk ^/Ny^y^Ptw, ^Nyg^yntf/K n^yg^tyy^- 

/v, ^y^yy^/K Tv'tv^yy^v, T^tv^y^VK T^tv^ey^^ 

/K T^fcV^y^/K T^fcV^eyy'pfcVK T^fcV^v^PfcVK T^tVg^e 

yy*5vK 7^tv^w;v, mzm^/^K araitev^vK n&mt/^sK 

m^$ki?^/K Wi*WF£S7v&K mGWti&v&K fBE&rtJ-fV'A'y M 

20 ^^y^/K ^^Seeyy^/K ^=.>'B&sW7K y^^e&y^VK y^^y 
y^^^-yyptw, y^/^yW/K y^v^yy*5vK y^^^yy 
5vk yy^-atvy^/K yy/v^yptvi^, 7^|^f/i/, 7 

y/*y^^/K 79fV&!?'^*/A/^ y^Mg^y^vK 7? 

?V@&J—A'^ 7^i?f^/K yyVl'gti^Fyi/VK yl^y^i^yfvK yVyy 
25 A'gfcfct^vK yiy^v&^ypfcVK yWy/l^vy'^VK fl/7»^yf 
/K r^^/vi^v'/K y vy*/vgjte?^y*^yv % xi^y^/v^^y^/K fi/7 
y/v^y— x^y^/v&v'y yvK yuy^/vB^F^vK &gfty*ptf wy\ s - 

/^pyyhy, 7 -y*^Pyyh>\ 2-7°u/Oi/*-/um<D^XTfrm; 
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5 ^^©Mtt^-efcShy^/^D^/— ^7^tn^D/V-^ 2,2,3,3- 

v^-o-^k jj^mw/k })>mv=z<?sK i^w^ptVK vymvy^K 
£s#ga«S2M&, #7K^w^m, afcte^st y^A^kwm, 1,2-^ 

H»^vk to^/k sh^^k ^g?7°ntv^ ^n^i^ yyitw^K 

25 6-/<Un9*h>\ y-y^o^h^; 

77^^ v^Me^*^ SW^^n^, iyazh^-iy^y, W?4K S frfr&T 
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— tvK v^^y^yn— /wty^/uaiw.. 7vv N hy^i/^^y^—zv^-y^f- 
— /w&y^/nt— • 7vv\ hyr/ntv^yawi^yy^i^—^K yntw^ 

/k hy^^i^^y^— /v^y^^ni— x/v, iy^uv^yn— 
20 ^y^-zu^-y^^/w^— 7";^, ^yotv^yya— /wey:/^^— tvk 

25 -;V^f;l/x-7^, xh^^l^y'y^ — yl^y^vl^— x/K e/^u-yyy 

A-i/y^vv^— tvk by^ofi/vyy^— /ve/y^/ixrc— 7^7^^ aQ^u^yyn 
— ^:/^/i^~^A^t^:x^i/^y*y:3^,^ 

BNSDOCID: <WO 20041 121 15A1 I > 
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17 

■£T, low-k m^y^^kl^^^LTiltR^f^^^^^i-S^l^itli^J;^ 

WiWT%Y\ N-^^^-2-t°nyKV, N-^TVl^Pfcf^-VT^K, 
25 ^fcAPxfdf^fclte, **-<^OSb*KJ;5, low-k JR^I&iftffll/^yTtJl^L-C, R 

xmt7km, ^yih7m^xnztih(D7mm. mm, 
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tydblsT CHF2CF20CH2CF3, CHF2CF20CH3 tj:t'(D/^h^yuu=c— tvKHFE)!! 
5 CH3CC12F ^<D^4V^^y^^—^{HCFC)m^t^h^>o 

^S^^CTii±f^^i-5r<^^x^#^cK^$^%©l:1^V^^ % gift 

m&M%<St!iM&) ia$0. 001~5mass%m^ ^L<f40. 05-3mass%;g^ £b 

^&-^£&V^£-){c:teO. 001~10mass%@^, ^L<«0. 05~5mass%a^, £6> 
K&$L<nO. l~3mass%^T:fcS 0 

&l*l£itj||:JoJ;0:tJ&&W^ 98 
mass%E*Tgj£* 0*U&5Omass%^Tag> W#*U<tt5mass%£JlTSflS"t?& 

So 

20 ^W^WW^^^^^^fitL^^<^iaO^^-*« > 2-99. 999 
mass%g£ % $?*L<te50— 99. 999mass%*g^ £»9&*L<te90— 99. 999mass% 
£e«?£L<te95~99. 999mass%g^-e&5„ ^Mfe##/l^ifeT?fc5$§ 
2-99. 999mass%gJt N #*L<fii50~99. 999mass%@^ <fc«9&£L<{3: 
90—99. 999mass%$iJt> $b(C^L<«95— 99. 999mass%g&-e&5 0 
25 K^H»^25«±©tti«^nb>^pK^Ko^^r4W:0. l~50mass%a^s 
0*L<fiiO. l~30mass%m^^ i«30*L<fiO. l~10mass%^ % SfeHlff*L<tt 
0. 1— 5mass%fg^-Cfe3o 

Mfc©*£^4ft0. l~10mass%g^ % jf*L<tt0. l~7mass%6£ % J;9#*L<fi0 
1 — 5mass%^it T*fe6 0 

2004112115A1 I s- 
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•HF:^^:7K=0.001~5mass%:49.99~99.999mass%:0~50mass% 
•HF:#/V#Vg£:7j<=0.01~5mass%:2~99.99mass%:0~97.99mass% 
•HF:^"^^^:7X=0.01~10mass%:49.99~99.99mass%:0~50mass% 

10 Ttc^i*o 

•HF:@^:7k=0.01~5mass%:2~99.99mass%:0~97.99mass% 

•HF:IPA:7j<:=0.1~10mass%:60~99.9mass%:0~30niass% 

•HF:I^:IPA:7K=0.05~10mass%:l~99.9mass%:l~99.9mass%:0~30mass% 

15 =0.1~10mass%:l~99.9mass%:l~99.9mass%:0~30mass% 

•HF:l,2-^h^v'^y:7K=0.1~10mass%:60~99.9mass%:0~30mass% 
•HF:g^M^^/l^:7j<=0.1~10mass%:60~99.9mass%:0~30mass% 
•HF:l,4-^ ? ^~^rif^:7j<:=0.1~10mass%:60~99.9mass%:0~30mass% 
•HF:^^7°ntVi/:7K=0.1~10mass%:60~99.9mass%:0~30mass% 

20 •HF:^^V^^V^:7X=0.001~10mass%:60~99.999mass%:0~30mass% 

■HFaA-Vtt^bB^tekTfMfcWt'&CD'p^kk 1 3:7jc=0.1~10mass%:60~ 
99.9mass%:0~30mass% 

•HF: ai^V^JJa— )V=£ J ^ 7V^:7.R=0.1~10mass%:60~99.9mass%:0~ 
30mass% 

25 -HF: hV^^l/yV^— /V^^V^— r^:7K=0.1~10raass%:60~99.9mass%:0~ 
30mass% 

•HF:I^:7K=0.05~3mass%:91~99.95mass%:0~6raass% 
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■HF:IPA:7X=0.1~5mass%:85~99.9mass%:0~10mass% 
•HF:g^M:IPA:7X=0.1~5mass%:l~99.9mass%:l~99.9mass%:0~10mass% 

=0.1~5mass%:l~99.9mass%:l~99.9mass%:'0~10mass% 
5 •HF:l,2-v ? ^b^v^^^:7X=0.1~5mass%:85~99.9mass%:0~10mass% 
•HF:f^^^^/V:7X=0.1~5mass%:85~99.9mass%:0~10mass% 
•HF:l,4-v ; ^1h^:7R=0.1~5mass%:85~99.9mass%:0~10mass% 
•HF:^^7°ntW:7j<:=0.1~5mass%:85~99.9mass%:0~10mass% 
•HF:7<^^/l'^>'^:7jc=0.001~5mass%:85~99.999mass%:0~10mass% 
10 •HF:l,4-^^V^^jo < tt;ii7KIM©^^<^ l3t:7.k=0.1~10mass%:70~ 
99.9raass%:0~20mass% 

•HF: m^i/^^JJn— 7^77<^^^-7 i 7V':7R=0.1~5mass%:85~99.9raass%:0~ 
10mass% 

• -HF: ttjoi^U^yn— x/V:7.k=0.1~5mass%:85~99.9mass%:0~ 
15 10mass% 

^mrnvm^m^ iow-k m^-r a^^^^vr, iow-k mtRMm±m^x^ 
»j:^^«tt5 / >^<^ia^tfm^^tpia^Tfe5r^^*ui/\ 
20 0, ih§7^, n^T^y, mmm^T^tet^m? 'b^ a 

25 NR 3 fc^T, 3o© R J± % l^-Xte^ftoT, 7ymW^XMWk£tLX\,^Xh X^m 

^tk^s, xfi7K^^--efcSo <&u 3oo r ^^-rtih7mw^x%^>m^-iB< 0 
7ymm*x*w&tstix^xi>^mkykmmkLx\x w.m%v<te#m*mirm 
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(1:0. 01) — 

•HF:T^-=e^T^0/ / XttT?X-^rW^:7j<=O.Ol~lOma S s%:O.Ol~3Omas S %:49~ 
20 99.9mass%:0~50raass% o 

*MM»o»*3^#*nsi«D»tei»)^n5t>©^tt3aiv^ «?sr % o.oooi- 

10mass%SST?fe9, 0.001 ~5mass%|IJg^?;£LC tefc 0.01~lmass%flgF;&5#& 
25 U\ 

m{k£mts:k*%mUl-Z)iB&-khZ 0 HFC7 Wbk& ) : 7>*-7RTfi/Xtt7$. 
>:^Wt&£XFmmm<D'J>%<kb l M:7K:gfc:K^HW 25 &±©«tt«:/n 

h^mm-.y^m^^mit^ommm, o. o5~ioma SS %:o. 05-20 
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mass%:30~99. 88mass%:0. 02~30mass%:0. 05~10mass%:0. l~50raass%: 

5 a^Sr&^Tf SSMB5JtJgc*5«t^S«>a^ Mx-lf Si-OH &&fr£trmt&5±m 
*5J:l*ffi«>&##, Si-H ^^tP^ttKJhJ^*5«t^Sfe^W*^T*$>«?, C4F8 * 

*toaeft**»*t* shifts. 

15 *;tf*fc£&/lv\lfc:^X^ 



9nn^ii?iifiAi i 5. 
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5 J;^T^^^X^^h^^y^-©7°7X^^P^fcJ;5l^*)^-^S:i-tfe low-k 

-?&5 0 mmmfcXiTi*?*— iow-k j^j&^-ncaL.-c, sit 

10 iow-k mtDitmmm-z 2.4 &T-?hz> 0 ^.<D^-y^ i ow -k mtmmy^-^vT^» 
y-tz>zbK£w*-i?%%:i-ttcWi&, ^mwit si02 <D&ommz.ms \mmmtm 

ffimat 4.0 3£<{c:fto-tv^ Rj|g^fe§ 0 :WHt7/^^© Cu/low-k #J1IE 
-^f*. ^-v^gtj-fc low-k BI^^9l^<^^J:v\ U6>U£^ ^V-^gitfc 

15 iow-k m^^-r^kKM, #pn-$fe«fro-cu£5^ mm^m^^^if^ 

-v^gtffc low-k JH«:|&*U£V\ ^Ift^l/C, ^V-v^gittfc low-k Wkft, 

^m^^mtLxhy" u±xt£¥^<D%em>'b£\< ^w&iaz^i-zzttfw.^ \ 
iow-k mtfcttm±m&£x$/xwM&&fytttm&fhz>wz 
20 ^tibzmikir&M&fes 

•HF:W4tg&:7K=0J~5mass%:49.9~99.9mass%:0~50mass% 

•HF:*7V#V^:7jc=0.5~5mass%:2~99.5mass%:0~97.99mass% 

•HF:W^?^^:7>C=0.5~10mass%:49.5~99.5mass%:0~50mass% 

25 ?y-i?%%:tftc low-k JjH^I&irtirT tcau-C, 5LMP5Jkm&£.Vt/XteMfr& fytf 
^m^i-^^t, HF il^^fC^Tfc^ 
'HF:^^:7K=0.001~0.1mass%:49.999~99.999mass%:0~50mass% 
•HF:^7V^V^:7j<=0.001~0.5mass%:2~99.999mass%:0'-97.99mass% 
•HF:^"^^:7jc=0.001~lmass%:49.999~99.999mass%:0~50mass% 
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5 ^tnz.mm-tz> 0 si-H &&ztteRMm±m&£r$mfr&fyttt\^ si-cH3 

V vftV^W:*J»fc< % Si-H ^^v^T'fcD, FT-IR fbLX^Mft Si-H l&Ife* 

^^h/K2200~2300cm-l)^^1-?> SiOxCyHz X^fl^Xm, —ffcfc 
HSQ(Hydrogen SUsesquioxane^WmXV^tf^tfo Si-OH ffi&%<gteWk. Si-H 
H&&*^tem. #M Si-CH3 ||'a•^^v^^V^«/>^< s Si-H fp^&J^/Xte 

10 si-oH m^^m^t^mmom^m^x'o^m^^x^ 0 

low-k 02 ^yX^Tyiy^KXW^y^^&^(O^U Jtr##J 

tut, itmmmK 4UTnm, mtL<msxTm%, x*>mtL<m. 8 

&\ Black Diamond (^p B q^ N Ty°y4¥^^)T ;^X^M) s =-7;KSn B D^> Novellus 
15 tt»l) % 1KD i/y-X(fgp a D ^ , JSR ttK) % t-P7 (M£ s ASM tfcHi) % HSG ^J-X 
(Wp£ s 0 mtm±m ^ Nanoglass (fg§p B p£ „ Honeywell #M) , IPS ( Wp£ , ftfcftfc 
m±M) s Z3M (i&o n p£ % Dow Corning tfcSg) % X1K (W a % s Dow Corning *±M) * FOx 
(ip B D ip > Dow Corning #M) % Odontites Tricon tiJHWi^OjfcRflMsaS 2.4 J^T© 

S^fc^^tu5J;5fcftofc|R>fcif fc^bSo low-k Kti^Kift^fc^pW^X^ CVD 

20 \c£.y£.f$.£tiz> 0 m%<Dm&\w&E&<Dm<D%ifc&<>ftbfa ^m?yx^ cvd 
(D^ixmm^m^tcwMtmm^xm^<Dm(o^m^mti^o Orion 

flS^X-r CVD J3g<Wio-efo5 0 
*&*BP<!JT*tt, ^#f^*©E**Igfc*5tt$ Cu/low-k #Jf@a*JMfi3££M 
(l)low-k^/^-=^fflO/N-K^^, (2^©t^8&Jb©fc«>©^y 
25 7% (3)low-k J^O^^^^±-f5^fe<^^s/^Xh5//^(Xhs//N°— JR) % (4)low-k It 
O^SI^Tife^©*«tt©lR]±s (5) <B<D CMP IgfcfcttS low-k movmfr^y?" 



PD0411P115A1 I > 
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lufBl^^hi:LTtt, Ys¥(WYl/^7) % ArF, F2 jf-3fe»SrfflV^li 
5 *3SK©^jSfet?ri^ flljfctfs (flljttf, SiN.H, TaN, SiC ft£) ±\Z low-k 

^f/^^l^ot low-k K&rcs^l^fcfL S«>5&34*&as*U St^ 

^hyy^y^-^s,^^^ 

10 Uy?^)&^<«;Ll!ElC:^^ 

15 fcT, low-k KRm^^fcjA&UttfctfMt, %.m%±Wk 

wxfemfr&fytf%m£-rmx>hz> 0 ^yf-^WMtetiit iow-k m<DK 

©M&lf /Xtta!E®lzaKy-v- (^s/^-^^ofi^) fcit?xyfy^I^# 

20 gfchiC low-k m^m^td^ i&gfc/fcCT low-k ®Lh{£ SIN, SiC s TaN Igjfc 
¥%%mU & SiN, SiC s TaN fe^^SMP^Jh)ii^J;WX«ai6iA^^t*^s/ 

25 Wt*}-tiJSl-rs-t^-e#^ 0 

low-k IKRT/l^^bH:, i§#, ^MJlO. 01~2/*mg& % 0. 001~0. 2,umlIj£ N 
0. 01~10Mmm^©J¥^£^L-O^ 0 <&^JO££T^J&£tl5 SiN Jgl, SiC «c % 
TaN ]g£ N EMffi±mti:&>, ii^s ZWetlO. 01-2 /x mg|, 0. 001-0. 2 /x nig 
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fi, 0. 01~l0Atms 0. 01M). 1/imSfiroff^Sr^L-rv^o Ife5A^|j;x<yf y 

llSCift(- iow-k ^Sr#*.ftv^Sfifc % ig v tp7 

"PS** ±9#£UttlO%#Ta«, *fete»*U<tt5%»Ta*|!:Tsr»'^)t ) L< 

10 i&fi s «*K3&ifo«jfii*#*5S*5»^sfc5 0 

v ^sfi©j;5*ia*2s. WM-cfr^to-cfcs. iow-k m\mn.mz.^^j^x.t^ 
mmz bw-k m<o)tmmm^mmm^mhuj:^t^% mnm^ iow-k 

^^L*V^H: % low-k mfO^Sf-lsymfr, #*Ul*20Qnm£*Tmfi, ±O0*L< 
20 telOOnm^TUfi, ^bt-^^U«50nm^TSfiT'fcS^i^V^ o |&5fe»fflV^c 

teaiWft© low-k ItoJtJIW^jis^weifc^Lftv^W:, Jtffm^«W\ 0* 

ife^o^^afi^cTjiiaaj^s^tf^s. 

15~60°C*i£T&tUi\ 0.1-30 #Bagfi % #£L<tt 0.5-20 ^Kgggtfil 
»UV\J;D^^(C{i,HF:^:7R=0.05~lmass%:98~99.5mass%:0~lmass%-efe§|^ 
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£m<Dm^a*M& 2rcmre&*u^o.i~2o #[iamga»£^*Ltf hf: 

zczf-lXs-f^-y-.z^f-Vl/Sfy^— ;V:7K=0.05~2mass%:0.01~2mass%:94~99.5mass%:0~ 
20 *EHfctf*£LT«\ (N2) , ^VVJ*. TA>*lsftZ<D%>#X&m*ZinZo 

CMP&fif,±flB&fiB 200 W miatt**bfc*rife)^oT,«*4aBSo^ 
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&vvr, n&tfrtt^ low-k m<D^y^iy^mti-y^h])^^<>^^±M-r y* 

low-k m(tf-7X MSQ) , SiN Wk, ^V^Z^-fZKmikm(BARC) s 
15 (KrF) mftftM&titc Si XfcoV ^ N \?T^y?-l/7*&m%ft\, \ %:<D'& S M 

fc& w*3fe*LT, vyty?^ H^=^^*f?ofc. sin m<D%®± 

SUbai A, low-k RB,C f4 N ^TOt)©^^fc: 

A:Si,C,0,H Si-OH, S1-CH3, Si-0 

aK— 7^ low-k K B:Si,C,0,H £r^ s Si-CH3 N Si-0 ^^1"?)^^; 
25 #-7* low-k SI C:Si,C,0,H $r£*, Si-CH3, Si-0 CVD g£ 0 

(l)HJI^Jl~41 

Tvis^Mom&ftttvXV ^ V ^ low-k II B teXXf low-k II C 
±W&XmbjMrtt A ^S/5 i ^^lt(A/B,A/C)iC'b^$^J;5fc N &l~~3i^L 
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tcmMmi-4i(Dm^B^M\Jtmm^^ iow-k m b ^xu iow-k m c 

5 fc 0 r^JtWJO^MP^ibllR^Sfc^^ A (D^-y^^^m A/min J^T^fe 

tmj&<Dmmx$mucmxhz> 0 m®±m&xvmfr^tttem£x 

15 ^i^tc^Knvxh, mmm, immt^ mmm<D®%xh^tc 0 

mi 

HF/W/H20 m£WK&tfZ>BimX±m A RXfmfr&frttttf-7X low-k Wk B 



m 






low-k Hi B 




HF 




7k 








No 


Mass% 


mass% 


Mass% 




A/B 


A 


B j 


1 


1.5 


97.0 


1.5 


5 


174 




m 


2 


2.0 


96.0 


2.0 


5 


167 






3 


2.5 


95.0 


2.5 


5 


196 


m 


m 


4 


3.0 


94.0 


3.0 


5 


187 




m 


5 


1.5 


97.0 


1.5 


10 


155 


m 




6 


2.0 


96.0 


2.0 


10 


174 


m 


m 


7 


2.5 


95.0 


2.5 


10 


137 


m 


m 


8 


3.0 


94.0 


3.0 


10 


119 




m 
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